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54) ROTATING TYPE SUBSTRATE PROCESSING DEVICE 

57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rotating type substrate 
rocessing device for rotation processing of a substrate without 
enerating soils on the back face of the substrate. 

SOLUTION: A plurality of through-holes 7 for passing through substrate 
ushing-up pins 8 are formed on a bottom plate 2 of a substrate 
upporting bed. An elastic seal component 15 is installed on each 
hrough-hole section 7. The peripheral edge of the elastic seal 
omponent 15 is supported by press rings 16, and notches are formed 
adially from the center. The elastic seal component 1 5 is composed of a 
Libber material, and when the substrate pushing 8 is pressed, the elastic 
eal component is deformed elastically to allow the passage of the 
ubstrate pushing-up pin 8, while when the substrate pushing^up pin 8 is 
i the standby state, the elastic seal component is restored to the state 
f blocking the through-holes 7a by the elastic restoration force. 
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NOTICES * 

*0 and INPIT are not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



Dlaim(s)] 

Dlaim 1] The substrate attachment component which has the bottom plate in which the through tube was 
>rmed, separates predetermined space above said bottom plate, holds a substrate horizontally, and rotates, The 
station driving means which carries out the rotation drive of said substrate attachment component around the 
haft of the direction of a vertical, The pin member which pushes up said substrate which was formed possible 
rise and fall ] through said through tube of said bottom plate, and was held at said substrate attachment 
omponent at the time of a rise up, The rotating type substrate processor characterized by having been 
repared so that said through tube of said substrate attachment component might be blockaded mostly, and 
aving the seal member which permits passage of said pin member at the time of a rise of said pin member. 
Dlaim 2] Said seal member is a rotating type substrate processor according to claim 1 characterized by 
onsisting of rubber material in which two or more slitting was prepared in the interior of said through tube. 
Dlaim 3] It is the rotating type substrate processor according to claim 2 characterized by forming said through 
jbe circularly and forming said two or more slitting in a radial toward the method of outside from the core of 
aid through tube. 

Dlaim 4] Said seal member is rotating type substrate treatment equipment according to claim 2 or 3 
haracterized by having opening smaller than the path of said pin member in the core of said through tube. 
Dlaim 5] Said pin member is a rotating type substrate processor according to claim 1 which is formed three or 
lore and characterized by forming said through tube of said substrate attachment component in the 
onfiguration where said at least three pin member can be passed in the rotation halt location of arbitration. 
Dlaim 6] It is the rotating type substrate processor according to claim 5 with which six of said pin member are 
rranged at equal intervals on the periphery centering on the shaft of said direction of a vertical, said through 
jbe is arranged by three regular intervals on the periphery centering on the shaft of said direction of a vertical, 
nd it is characterized by forming each of said through tube in the magnitude which the adjoining two pin 
lember may pass to coincidence. 

Translation done.] 
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NOTICES * 
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iETAILED DESCRIPTION 

Detailed Description of the Invention] 
)001] 

r ield of the Invention] This invention relates to the rotating type substrate processor which performs 
redetermined processing to a substrate, rotating a substrate in the condition of having held horizontally. 
)002] 

Description of the Prior Art] In rotating type substrate processors, such as a rotating type coater and a rotating 
/pe developer, it is necessary to hold substrates, such as a semi-conductor wafer, horizontally and to rotate 
lem. The suction type spin chuck which carries out vacuum suction and holds the rear face of a substrate 
onventionally as equipment holding a substrate is used. 
)003] 

3 roblem(s) to be Solved by the Invention] However, in a suction type spin chuck, in order to hold a substrate 
rmly, powerful suction is performed, for this reason the remains of adsorption are generated at the rear face of 
substrate, and it may have a bad influence on processing of a back process. Moreover, there is also a problem 
-\at the rear face of a substrate is easy to be polluted. 

)004] Then, this invention person thought out the substrate rotation supporting structure (mechanical spin 
huck) of a periphery edge maintenance mold which the rear-face periphery section and the periphery end face 
F a substrate are held [ supporting structure 1 and rotates a substrate. Drawing 8 is the outline block diagram 
f the substrate rotation supporting structure. In addition, the substrate rotation supporting structure of this 
tructure has not opened to the public. 

)005] The substrate rotation supporting structure is equipped with the substrate maintenance base 41 for 
olding a substrate 9 in drawing 8 . The substrate maintenance base 41 consists of a disc-like bottom plate 42 
nd substrate supporter material 43 of the shape of a ring formed on the periphery of a bottom plate 42. The 
ubstrate supporter material 43 has two or more pin member 46a which supports the base of a substrate 9, and 
vo or more pin member 46b which regulates the horizontal location of a substrate 9. 
)006] When a substrate 9 is laid on this substrate maintenance base 41, the space X sealed mostly is 
onstituted between a substrate 9 and the bottom plate 42 of the substrate maintenance base 41. Therefore, it 
ecomes difficult [ Myst (droplet) which floats near the top face of a substrate 9, or particle (particle) ] to turn 
> the rear-face side of a substrate 9, and contamination of the rear face of a substrate 9 is prevented by this. 
)0Q7] When the perimeter of a substrate 9 is enclosed by the substrate attachment component 43, it becomes 
npassible however, to send the conveyance arm for delivering a substrate 9 into the inferior surface of tongue 
f a*substrate 9. So, in the substrate rotation supporting structure of illustration, two or more through tubes 44 
'e formed in the bottom plate 42 of the substrate maintenance base 41. Furthermore, it constitutes so that the 
jbstrate push raising pin 45 may be raised from a lower part through a through tube 44 and a substrate 9 may 
e pushed up. And delivery of a substrate 9 is enabled by sending a conveyance arm into the inferior surface of 
)ngue of the substrate 9 pushed up by the substrate push raising pin 45. 

)008] However, at the time of rotation actuation of the substrate maintenance base 41, the air in the space X 
F the lower part of a substrate 9 is extruded outside the substrate maintenance base 41 in response to a 
entrifugal force to a way, and the pressure in Space X declines. A fall of the pressure in Space X inhales the air 
F the lower part of a bottom plate 42 in Space X through a through tube 44. If this air is polluted by Myst and 
article, Myst and particle will invade in Space X, it will adhere to the rear-face side of a substrate 9, and the 
roblem of polluting the rear face of a substrate will arise. 

)009] The purpose of this invention is offering the rotating type substrate processor which a substrate's can 
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station process, without producing contamination of the rear face of a substrate. 
)010] 

fhe means for solving a technical problem and an effect of the invention] The substrate attachment component 
'hich the rotating type substrate processor concerning the 1st invention has the bottom plate in which the 
irough tube was formed, separates predetermined space above a bottom plate, holds a substrate horizontally, 
nd rotates, The rotation driving means which carries out the rotation drive of the substrate attachment 
omponent around the shaft of the direction of a vertical, It is formed possible [ rise and fall ] through the 
irough tube of a bottom plate, and has the pin member which pushes up the substrate held at the substrate 
ttachment component at the time of a rise up, and the seal member which is prepared so that the through tube 
f a substrate attachment component may be blockaded mostly, and permits passage of a pin member at the 
me of a rise of a pin member. 

301 1] The rotating type substrate processor concerning the 2nd invention consists of rubber material in which 
/vo or more slitting was prepared for the seal member in the interior of a through tube in the configuration of 
ne rotating type substrate processor concerning the 1st invention. 

3012] In the configuration of the rotating type substrate processor which the rotating type substrate processor 
oncerning the 3rd invention requires for the 2nd invention, the through tube is formed circularly and two or 
lore slitting is formed in a radial toward the method of outside from the core of a through tube. 
3013] The rotating type substrate processor concerning the 4th invention has opening to the core of a through 
ube with a seal member smaller than the path of a pin member in the configuration of the rotating type 
ubstrate processor concerning the 2nd or 3rd invention. 

0014] In the configuration of the rotating type substrate processor which the rotating type substrate processor 
oncerning the 5th invention requires for the 1st invention, three or more pin members are prepared and the 
hrough tube of a substrate attachment component is formed in the configuration where an at least three pin 
lember can be passed in the rotation halt location of arbitration. 

0015] In the configuration of the rotating type substrate processor which the rotating type substrate processor 
;oncerning the 6th invention requires for the 5th invention Six pin members are arranged at equal intervals on 
he periphery centering on the shaft of the direction of a vertical, the through tube is arranged by three regular 
itervals on the periphery centering on the shaft of the direction of a vertical, and the two pin member which 
>ach of a through tube adjoins is formed in the magnitude which may be passed to coincidence. 
0016] In the rotating type substrate processor concerning the 1st - the 6th invention, a seal member blockades 
he through tube of a bottom plate mostly at the time of rotation of a substrate attachment component. It can 
prevent the polluted open air invading through a through tube by this, and polluting the rear face of a substrate, 
/loreover, at the time of discharge or wearing of a substrate, a seal member permits passage of a pin member. 
}y this, a pin member can go up, a substrate can be pushed up up in support of the rear face of a substrate, and 
i substrate can be delivered between external conveyance means. 

0017] In the rotating type substrate processor especially applied to the 2nd invention, since the seal member 
consists of rubber material, a through tube can be blockaded with an easy configuration at the time of rotation 
)f a substrate attachment component, and contamination of the rear face of a substrate can be prevented, and 
>assage of a pin member can be easily permitted at the time of discharge or wearing of a substrate. 
0018] A pin member can become easy [ pushing apart a seal member and passing ], and you can make it go up 
and down a pin member smoothly by preparing slitting in a radial from the core of a through tube in the rotating 
ype substrate processor especially applied to the 3rd invention. 

0019] In the rotating type substrate processor especially applied to the 4th invention, it is avoidable by 
)reparing small opening in the core of a seal member that the point of the pin member in contact with the rear 
ace of a substrate contacts a seal member. Therefore, it is prevented that a contamination adheres at the tip of 
i pin member from a seal member, and it can prevent contamination of the rear face of a substrate still more 
certainly. 

#020] In the rotating type substrate processor especially applied to the 5th and 6th invention, by not calling at 
:he rotation halt location of a substrate attachment component, but being formed in the configuration to which a 
:hrough tube enables passage of an at least three pin member, it becomes unnecessary to control the rotation 
lalt location of a substrate attachment component correctly, and control action can be simplified. 
0021] 

Embodiment of the Invention] Drawing 1 is the sectional view showing the outline configuration of the rotating 
;ype coater by the example of this invention. This drawing 1 shows typically only the configuration for the 
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rincipal part of a rotating type coater. Moreover, d rawi ng 2 is the top view of the substrate susceptor in 
rawing 1 . 

)022] As shown in drawing 1 f the rotating type coater is equipped with the substrate maintenance base 1 
'hich holds a substrate 40 and rotates, and the spin motor 12 which rotates the substrate maintenance base 1. 
he perimeter of the substrate maintenance base 1 is surrounded from the cup (illustration abbreviation) in the 
ir. This cup is prepared in order to prevent that processing liquid mainly disperses in the method of outside. The 
enetrant remover nozzle 13 which supplies the penetrant remover for washing the rear face of a substrate 40 is 
iserted in the interior of the revolving shaft 1 1 of a spin motor 12. 

)023] As for the substrate maintenance base 1, it comes to attach the substrate supporter material 3 and the 
nnular member 6 on a bottom plate 2. The bottom plate 2 is formed in disc-like, and shank 2a formed in the 
ore is inserted in at the tip of the revolving shaft 1 1 of a spin motor 14, and it is being fixed. 
)024] The substrate supporter material 3 is formed in the shape of a ring, and two or more base support pins 4 
hich support the base of a substrate 40, and two or more end-face support pins 5 for regulating horizontal 
migration in contact with the periphery end face of a substrate 40 are formed on the substrate supporter 
laterial 3. 

)025] Moreover, the annular member 6 is arranged around the substrate supporter material 3. It prevents that 
jrbulence produces the annular member 6 around a substrate 40 by the base support pin 4 and the end-face 
upport pin 5 of the substrate supporter material 3 at the time of rotation processing. And between the inferior 
urface of tongue of a substrate 40, and the bottom plate 2, the space X sealed mostly is formed of the 
onfiguration of such a substrate maintenance base 1. 

)026] The three through tube sections 7 arranged on a concentric circle are formed in the bottom plate 2 of 
le substrate maintenance base 1 (refer to drawing 2 ). Moreover, corresponding to the through tube section 7, 
iree substrate push raising pins 8 are arranged at the lower part of the substrate maintenance base 1. The 
iwer limit of the substrate push raising pin 8 is connected with the cylinder 10 through the plate 9. And three 
ubstrate push raising pins 8 perform rise-and—fall actuation to coincidence by rise-and-fall actuation of a 
ylinder 10. 

)027] At the time of rise actuation, the substrate push raising pin 8 passes the through tube section 7, 
ontacts the rear face of a substrate 40, further, goes up and pushes up a substrate 40 up. Moreover, when the 
ubstrate push raising pin 8 supports the rear face of the substrate 40 conveyed above the substrate 
laintenance base 1 and descends by the conveyance arm (illustration abbreviation) at the time of downward 
ctuation, the predetermined location of the substrate supporter material 3 is equipped with a substrate 40. And 
descends further, it descends caudad from the through tube section 7, and returns to a predetermined position 
i readiness. 

)028] Here, the structure of the through tube section 7 is explained. Drawing 3 is the expansion top view of the 
irough tube section 7, and drawing 4 is the expanded sectional view of the through tube section 7. In addition, 
i drawing 4 , (a) shows the standby condition of the substrate push raising pin 8, and (b) shows the rise 
ondition of the substrate push raising pin 8. 

)029] As shown in drawing 3 and draw ing 4 , the through tube section 7 has the elastic seal member 15 inserted 
o that through tube 7a formed in the bottom plate 2 might be closed. The path of through tube 7a is formed in 
-8mm. Furthermore, the rim section of the elastic seal member 15 is being fixed to the bottom plate 2 of the 
ubstrate maintenance base 1 by the ferrule 16. 

)030] As an elastic seal member 15, it is rich in elastic stability and the rubber material excellent in tolerance 
'ith little degradation with the passage of time, for example, perphloro rubber etc., is used. The elastic seal 
lember 15 is formed in the shape of [ whose thickness is 0.5-1 mm ] a circular sheet, it cuts deeply from the 
ore of through tube 7a to a radial, and 14 is formed. For this reason, piece of seal 15a separated by slitting 14 
an deform according to an individual inside through tube 7a. 

)031] Here, actuation of the elastic seal member 15 is explained with reference to drawin g 4 . First, in drawing 4 
a), when the substrate push raising pin 8 is in a position in readiness, each piece of seal 15a of the elastic seal 
lember 15 has aligned in the same flat surface. For this reason, the ambient atmosphere by the side of the 
>wer part of a bottom plate 2 is intercepted by the elastic seal member 15 between [ of the substrate 
laintenance base 1 / X ] bottom plate 2 absentminded. Therefore, in the spin desiccation process of the 
enetrant remover of a substrate 40, even if the inside of Space X becomes negative pressure by rotation 
ctuation of a substrate 40, air is prevented from external invading in Space X through the through tube section 
by the elastic seal member 1 5. 



ttp://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/02/27 



P,09-290198,A [DETAILED DESCRIPTION] 



4/5 s<—is 



D032] Moreover, as shown in drawing 4 (b), when the substrate push raising pin 8 goes up at the time of 
ischarge or wearing of a substrate 40 t each piece of seal 15a of the elastic seal member 15 pushes up, and the 
oint is pushed up up by the pin 8. And as the substrate push raising pin 8 pushes apart piece of seal 15a, it 
oes up, and it supports the rear face of a substrate 40. Furthermore, if the substrate push raising pin 8 
escends again, piece of seal 15a will return to the original condition shown in drawing 4 (a). 
D033] Moreover, drawing 5 shows the modification of the above-mentioned elastic seal member 15, (a) is the 
Dp view of an elastic seal member, and (b) is the sectional view. As for the elastic seal member 17 shown in 
rawing 5 , opening 18 is formed in the core. The diameter of opening 18 is about 2mm, and the diameter of the 
ubstrate push raising pin 8 is about 4mm. In case the substrate push raising pin 8 goes up, the parietal region of 
lie substrate push raising pin 8 does not contact the elastic seal member 17 by opening 18. For this reason, 
ontaminations, such as processing liquid and particle, do not adhere to the parietal region of the substrate push 
aising pin 8 from the elastic seal member 1 7, but it is maintained at a pure condition. 

3034] Moreover, the parietal region of this substrate push raising pin 8 is a part which contacts the rear face of 
substrate 40. Therefore, it can prevent that the rear face of a substrate 40 is polluted by maintaining this part 

t clarification. In addition, since the opening 18 of the elastic seal member 17 is formed minutely, the open air 

/hich passes this opening 18 serves as a minute amount. For this reason, the contamination on the rear face of 
substrate by the open air which passes opening 18 and invades is the thing of extent which can be disregarded 

•n parenchyma. 

0035] Drawing 6 is the top view of the rotating type coater by the 2nd example of this invention, and shows the 
ilanar structure by the side of the rear face of a substrate maintenance base. In addition, the configuration of 
he bottom plate 2 of the substrate maintenance base 1 differs from the configuration relevant to the substrate 
>ush raising pin 8 to the configuration of the rotating type coater by the 1st example which shows the rotating 
ype coater by this 2nd example to drawing 1 . Below, this different configuration is explained. 
0036] In drawing 6 , six substrate push raising pins 8 are arranged with the rotating type coater by the 2nd 
;xample. The substrate push raising pin 8 is arranged at equal intervals on the periphery of the center of 
otation of a bottom plate 2, and this alignment 

0037] Moreover, the through tube 20 of the shape of radii prolonged on the same periphery as six substrate 
»ush raising pins 8 is arranged equally [ three pieces ] at the bottom plate 2. The through tube 20 is formed in 
he magnitude which two adjoining substrate push raising pins 8 and 8 may pass to coincidence. For example, in 
he example of drawing 6 , the include angle alpha between the adjoining substrate push raising pins 8 and 8 is 60 
legrees, and the include angle beta which a straight line radial [ passing through the both ends of a through tube 
[0 ] makes is 80 degrees. For this reason, when the substrate maintenance base 1 suspends rotation in the 
ocation of arbitration, at least 3 and a maximum of six substrate push raising pins 8 can pass a through tube 20, 
ind can perform rise-and-fall actuation of a substrate 40. 

0038] Furthermore, the elastic seal member 21 is attached in the through tube 20. It cuts deeply to a 
;ircumferencial direction and radial, and 22 is prepared so that the elastic seal member 21 may consist of rubber 
naterial like the 1st example and passage of the substrate push raising pin 8 can be permitted. For this reason, 
he substrate push raising pin 8 can push apart piece of seal 21a which cut deeply and was divided by 22, and 
:an be gone up and down. 

0039] The elastic seal member 21 prolonged long and slender in the shape of radii permits rise-and-fall 
ictuation of the substrate push raising pin 8 while preventing that the air by the side of the lower part of a 
)ottom plate 2 invades in the upper space X of a bottom plate 2 like the elastic seal member 15 shown in 
irawing 1 . 

0040] In addition, as shown in drawing 7 , the substrate push raising pin 8 consists of support pin 8a which 
supports the rear face of a substrate 40, and pin attaching part 8b holding support pin 8a. And pin attaching part 
Jb is equipped with damper 8d for making slow actuation of support pin 8a by the elastic force of elastic member 
ic which consists of a spring which carries out elastic support of the support pin 8a, and elastic member 8c. 
This damper 8d, it prevents it being suddenly opened wide from the condition that support pin 8a supported by 
elastic member 8c was stuffed into the interior of pin attaching part 8b, colliding with the rear face of a 
projection and a substrate 40 up, and doing damage. 

0041] For example, suppose that the point of support pin 8a of the substrate push raising pin 8 stopped in the 
ocation caught in the edge of a through tube 20 at the time of rotation termination. In this case, with a rise of 
:he substrate push raising pin 8, it is first caught in the edge of a through tube 20, and stops, and support pin 8a 
s stuffed into the interior of pin attaching part 8b, compressing elastic member 8c. However, if connection of 
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upport pin 8a by the edge of a through tube 20 is released according to a certain factor, support pin 8a tends 
:> jump out upwards according to the stability of elastic member 8c. Damper 8d controls the stability of elastic 
lember 8c, and the actuation of which support pin 8a jumps out upwards is made to perform gently at this time, 
hereby, support pin 8a will contact the rear face of a substrate 40 gently, and damage on a substrate 40 is 
revented. 

)042] Thus, with the configuration of the 2nd example, resoiling after washing of the rear face of a substrate 40 
an be prevented according to the operation of the elastic sheet member 21 prepared in the through tube 20. 
urthermore, the need of controlling correctly the location which the substrate susceptor 1 stops is lost, and 
ontrol action can be simplified. 

D043] In addition, in the above-mentioned example, the number of the substrate push raising pin 8 may not be 
mited to six, but may be books further. [ many ] For example, eight substrate push raising pins and four through 
jbes 20 may be formed. However, if three through tubes 20 are formed, they can support a substrate by at 
jast three substrate push raising pins 8. 

3044] Moreover, as long as the configuration of the slitting 22 of the elastic seal member 21 is a configuration 
rhich is not limited to the configuration shown in drawing 6 , and can permit passage of the substrate push 
aising pin 8, they may be other configurations. 
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NOTICES * 

J 0 and INPIT are not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



ESCRIPTION OF DRAWINGS 



3rief Description of the Drawings] 

Drawing 1] It is cross-section structural drawing of the rotating type coater by the 1st example of this 
ivention. 

Drawing 2] It is the top view of the substrate maintenance base shown in drawing 1 . 

Drawing 3] It is an expansion top view near the through tube section. 

Drawing 4] It is a sectional view for explaining actuation of an elastic seal member. 

Drawing 5] It is the top view and sectional view of an elastic seal member by other examples of the 1 st 
xample. 

Drawing 61 It is the top view of the bottom plate of the rotating type coater by the 2nd example of this 
ivention. 

Drawing 7] It is the mimetic diagram showing the structure of a substrate push raising pin. 
Drawing 8] It is the sectional view showing the outline structure of the conventional rotating type coater. 
Description of Notations] 
Substrate Maintenance Base 
Bottom Plate 
Through Tube Section 
a, 20 Through tube 
Substrate Push Raising Pin 
* 22 Slitting 

5 t 17, 21 Elastic seal member 
5 Ferrule 
3 Opening 
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